In a prospective, randomised, masked trial, 91 patients undergoing intraocular surgery received an anaesthetic mixture containing lignocaine hydrochloride 2 % and bupivacaine hydrochloride 0.5 %. In addition group 1 had hyaluronidase (50 i.u.!ml) and adrenaline
Although most authors recommend peribulbar infiltration for intraocular surgery under local anaesthesia, '-3 there is no consensus regarding the best anaesthetic agent. Bupi vacaine 4 may be used alone or mixed with lignocaine'-3. The addition of various concentrations of hyaluronidase is usual though evidence supporting its use is conflicting5-8• Addition of adrenaline is suggested in about half the pub Iicationsl-4,8-1O, though it may delay onset of effect". The original intention of this study was to find out if the use of adrenaline conferred any clinical benefit. Hyaluronidase became unavailable in the United Kingdom in spring of 1991 and so two further groups were added though the presence or absence of hyaluronidase could not be masked as was the case with adrenaline.
METHODS
Approval from the appropriate Hospital Ethical Commit tees, and informed consent from the patients was obtained. While hyaluronidase was available, consecutive patients scheduled for intraocular surgery under local anaesthesia by the authors were randomly allocated to receive mix tures one or two (above), later to mixtures three or four. The anaesthetic was administered and graded by the sur- Eye (1992) 6, 290-292 geon. The technique was based on that described by Hamilton RC (International Symposium on Local Anaes thesia for Ophthalmic Surgery, Charing Cross Hospital, London, September 1990). No sedation was used; pulse rate and oxygen saturation were monitored with a pulse oximeter.
Following gutt. Benoxinate hydrochloride (Minims, Smith and Nephew) 4 ml of mixture was injected trans conjunctivally into the infero-temporal quadrant of the orbit to a depth of 30 mm from the limbus. After five min utes of digital pressure akinesia was assessed and if necessary a further 3.5 ml injected at the medial canthus to the same depth. If after a further five minutes akinesia was still incomplete the anaesthetist gave a superior peribulbar injection or if this was considered unlikely to be effective, an inferior retrobulbar injection with the remaining 2.5 ml, the latter being recorded as a failure of the technique.
After a further period of digital pressure surgery was performed, and the quality of the operating conditions assessed as good, satisfactory or unsatisfactory according to Table I. When 91 patients had been included the randomisation code was broken. Most (86) underwent extracapsular cat aract extraction with posterior chamber intraocular lens implantation (three in combination with trabeculectomy). One had no lens implanted, two had anterior chamber lenses implanted as a secondary procedure and two under went trabeculectomy alone. The posterior capsule or zonule was tom in five cases; two with vitreous loss. There were no other complications.
RESULTS
There was no significant difference between the results obtained by the two surgeons involved. The mean age of the patients was 73.5 years; 33 were male and 58 female with no significant difference between the four groups.
Hyaluronidase
Addition of hyaluronidase significantly increased the pro-PERIBULBAR ANAESTHETICS portion attaining 'good' anaesthesia from 33% to 69% (p<0.05). The need for a third injection dropped from 90% to 30% with addition of hyaluronidase. Further analysis was therefore restricted to the 61 patients who received hyaluronidase.
Adrenaline
There was no significant difference between the group that had adrenaline in the anaesthetic (62% 'good' anaesthesia and 69% requiring fewer than three injections) and the one that did not (75% 'good' anaesthesia and 72% requiring fewer than three injections (Table III) .
Age
An unexpected finding was. the reduced effectiveness of local anaesthesia in patients under the age of 65 years. Only 25% attained good operating conditions compared to 80% of the over 65-year-old patients (p<0.0006). A much higher proportion of patients required a third injection in the younger age group (50% vs 24%), though this failed to reach statistical significance (Table IV) .
DISCUSSION
The most common anaesthetic agents used for peribulbar adrenaline and hyaluronidase vital for satisfactory anaes thesia, though they used a ten-fold smaller dose of hyalu ronidase and confounded the analysis with numerous small groupsB, With retrobulbar anaesthesia, hyaluronidase has been found to be beneficial whether adrenaline was used or not6,7, though in a smaller study there was a possible adverse effectS. In our hands peribulbar anaesthesia with out hyaluronidase appeared to be unsatisfactory (though this part of the trial was not masked). Hyaluronidase is said to break down the fibrous septa of the orbit, facili tating diffusion of the anaesthetic agent. The injectate has to spread much farther around the orbit for the peri bulbar technique to be successful so hyaluronidase is theoreti cally more helpful with this technique than with the retro bulbar approach. A larger volume of anaesthetic agent is used in the peribulbar approach, and if this remains local ised behind the globe, intraorbital pressure may be raised contributing to poor operating conditions.
The rationale for using adrenaline is generally not stated; duration of effect should be adequate for intra ocular surgery if bupivacaine is used, bleeding from a scleral incision can be controlled with cautery, and pupil dilatation maintained by adrenaline in the irrigating solu tion. Systemic absorption of the anaesthetic agents may be reduced but bupivacaine in particular has a high affinity for the tissues 13, The dose of anaesthetic agent used for peri bulbar anaesthesia is below the toxic level13 and the risk has to be balanced against the systemic effects of adrenaline, such as cardiac arrhythmia. Plasma levels of exogenous adrenaline have been shown to rise threefold from ocular anaesthesia, though no significant pressor response occurredl4• Toxic reactions are most likely if intravascular injection occurs, and in this situation adrena- Fisher exact test NS no significant difference line is more hazardous than the local anaestheticl5. We found no benefit from the use of adrenaline to justify this risk.
It has been suggested that commercially available anaesthetics containing adrenaline are less effective because of lower pH 11 and there was a trend for our results to support this though statistical significance was not reached.
There is no obvious reason why age should be impor tant. It may be that the fibrous septa of the orbit are thicker in younger patients. If this is the case increasing the con centration of hyaluronidase may help, though we used a higher concentration than is often the case.
This study confirms the generally favourable operating conditions provided by peribulbar anaesthesia. The use of hyaluronidase is encouraged pending a large, fully masked trial, though adrenaline appears to offer no ben efit. In patients under the age of 65 the poorer response should be considered when deciding whether to operate under local or general anaesthesia.
